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1 Introduction

Author as a manager of an information technology and process improvement
consulting company realized the problem that huge effort has to be conducted in order
to make new systems and processes accepted by organization. Supporting this work,
he was searching for new techniques. Due to this research he became interested in
sociometry and network science. Based on new information he created a network
oriented change management method and IT application. The successful use of these
techniques inspired him to mine deeper in network science and to assess the state of
the art results to develop new network oriented methodologies on the field of quality
management, focusing on process improvement opportunities.

There are many connections between network science and quality management. The
Analytic Network Process (ANP) is a method for multi-criteria decision, where there
are mutual connections between decision criteria and alternatives. ANP was applied
many times to compare decision alternatives or to identify the key points of quality
assurance activities. The combination of ANP and Quality Function Deployment (QFD)
can help to prioritize technology parameters of some products.

Modelling processes by networks is a widely spread approach. There are many types
of networks for process modelling with different interpretations of vertices and edges.
For instances the Business Process Modelling Notation (BPMN) is a standardized way
for modelling repetitive business processes, where vertices represent activities and
events, edges represent the logical and flow connections among them. The Ciritical
Path Method (CPM) is used for identify the chain of activities with no spare time in a
project. In CPM network vertices represent events, edges represent activities. The
artificial neural networks are used to find the optimal set of parameters of a process by
the assessment of cause-effect connections between input and output parameters.

Although beside the techniques mentioned above there are many more examples of
using network approach for quality management, no works have been conducted for
assessing the opportunity of using network science results on the field of quality
management. So the Author developed a new way of specifying and grouping
networks can be interpreted in quality management. Than he defined the achievement
to develop new network oriented techniques for process improvement.

2 Applied methods

Methods applied during the research come on the one hand side from network science
and on the other hand side from process modelling and assessment.

Author identified the attributes of processes can be described and calculated by
network attributes. He defined these network attributes and the way of calculation and
descriptions. The connection among process and network attributes are explained
from the simplest to the most complex structure.



The new methodology is tested by identifying and calculating Lean wastes. The special
process networks are modelled and analyzed by Pajek and NodeXL software.

3 Results

Author created a new way of grouping networks that can be interpreted in quality

management. He defined the flow, the attribute and the preference types of edges, and

the event, the resource and the competence types of vertices. A network can be

identified and described based on these types of vertices and edges. Author gives

examples for all combinations of different types of vertices and edges.

Author developed the Network-based Process Indicator Model (NPIM), which
structures process performance indicators can be calculated by network attributes of
network models of processes. [Figure 1]
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Figure 1: Network-based Process Indicator Model (NPIM).

Author used NPIM to identify Lean wastes. He defined the connection among wastes

and network attributes. [Figure 2]
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Figure 2: The network indicator structure of Lean wastes.

Author proved that process is changing during its lifecycle and that the assessment of
this phenomena can be conducted by network oriented process indicators. He defined
a network model for describing process change and created special process networks
to analyze this.

Author presents a methodology for the identification and assessment of processes,
which was developed to select processes that can be and have to be improved, and
to understand the actual running and characteristics of process. With these techniques
he specified network oriented graphical and analytical methods for process analyzes.

He used network approach to assess quality and process related risks too. As a result
he developed new methods for calculating knowledge value in an organization and for
analyzing risks management systems (NTS network).

4 Theses

Thesis 1. Author created a new way of grouping of networks that can be
interpreted in quality management. He gives examples for all combinations of
different types of vertices and edges.

a) Author defined the flow, the attribute and the preference types of edges with the
description of direction, weight, positive and negative signs, loop, serial and
parallel connections and cohesive subgroups. He also defined the event, the
resource and the competence types of vertices.



Relevant publications: [1], [5].
Relevant conference speaking activities: [1]

b) Author gives practical examples for all combinations of different types of
vertices and edges from the field of quality management.
Relevant publications: [1], [5].
Relevant conference speaking activities: [1]

Thesis 2: Author developed a new method of network oriented process
assessment.

a) Author defined local and global network attributes that are able to analyze
performance of activities and to qualify the whole process. He defined the
Network-based Process Indicator Model (NPIM) for describing connection
among indicators. He defined the network oriented interpretation of process
quality.

Relevant publications: [5].
Relevant conference speaking activities: [3]

b) Author tested the new approach with the identification of connection between
NPIM and Lean wastes. He specified network indicators that are able to
calculate Lean wastes.

Relevant publications: [5].
Relevant conference speaking activities: [2]

Thesis 3: Author developed a new network model for the description and
analyzes of the changes of processes in their lifecycles.

a) Author defined the phases of processes in their lifecycles. He identified the
possible reasons of changes from a phase to another one, and he identified the
effect of changes to the topology of network model.

Relevant publications: [1]
Relevant conference speaking activities: [5]

b) Author specified the phases with the most important network attributes.
Relevant publications: [1]
Relevant conference speaking activities: [5]

Thesis 4. Author developed a new methodology for the practical application of
network oriented process improvement.

a) Author defined a method for the prioritization and assessment of processes from
the potential for implementation perspective. He described the alternatives of
data collection for creating network models of processes. He developed the
graphical and analytical techniques of network oriented process diagnostics.



Relevant publications: [6]
Relevant conference speaking activities: [2]

b) Author identified the application opportunities of network approach in prediction,
monitoring and analyzes of process operation problems. He developed the NTS
network for the validation of risk management activities. He developed a new
method for the calculation of knowledge items and the risk for their disappearing
from the organization.

Relevant publications: [7], [1]
Relevant conference speaking activities: [7]

5 Alkalmazasi lehet6ség

Results can be applied for process improvement, focusing on the prevention and
handling of negative changes and the identification and calculation of Lean wastes.
According to Author’s experience the more complex a process is, the more reasonable
the use of network approach is.

The new network oriented techniques can be applied for validating risk management
systems (NTS network), and for supporting knowledge management with the
identification of key competencies.
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